Inhibition of Stat3 by peptide aptamer rS3-PA enhances growth suppressive effects of irinotecan on colorectal cancer cells.
Abstract Cytotoxic agents, alone or in combination, are being used in the treatment of colorectal cancer. Despite progress in the therapeutic regimes, this common malignancy is still the cause of considerable morbidity and mortality, and further improvements are required. Cancer cells often exhibit intrinsic resistance against chemotherapeutic agents or they develop resistance over the time of treatment. Several mechanisms have been made responsible, e.g., drugs may fail to reach tumor cells or drugs may fail to elicit cytotoxicity. The molecular characterization of drug resistance in cancer cells may lead to strategies to overcome it and enhance the sensitivity to chemotherapy. Irinotecan is one of the main treatments of colorectal cancer; it is converted into its active metabolite SN38 and acts as a topoisomerase I inhibitor. Inhibition of this enzyme prevents DNA relegation following uncoiling. Irinotecan has been used as a chemotherapeutic agent either as a single agent or in combination with 5-fluorouracil and targeted therapies directed against the epidermal growth factor receptor, such as cetuximab. The transcription factor signal transducer and activator of transcription 3 (Stat3) is a member of the signal transducer and activator of transcription protein family. Its persistent activation is found in tumor cells and has been associated with drug and radiation resistance. The treatment of colorectal cancer cells with irinotecan leads to senescence or apoptosis following DNA double-strand break induction. This process is impaired by the activation of Stat3. We have derived a Stat3 specific peptide aptamer [recombinant Stat3 inhibitory peptide aptamer (rS3-PA)] that recognizes the dimerization domain of Stat3 and effectively inhibits its function. The delivery of rS3-PA into colon cancer cells and the resulting inhibition of Stat3 strongly enhanced the cytotoxic action of SN38. These data show that the targeted inhibition of Stat3 decreases drug resistance and enhances SN38-mediated cell death. The combination of these agents has a potent antitumor effect and could become beneficial for the treatment of patients with colorectal cancer.